650               .   .   .  ASTRONOMICAL   SUPPLEMENT

encircling Saturn are, once well seen, an unforgettable sight. To
the eye at the telescope the brighter rings appear solid; yet the
spectroscope proves that they are composed of dense swarms of
meteors revolving around Saturn in lieu of an extra moon or two.

FIGURE 93* The Rings of Saturn. They passed through the edge-
wise aspect in the winter of 1936-37, and will attain their widest open-
ing, as viewed from the Earth, in December 1943. (Photographed
by E. C. Slipher, Lowell Observatory.)
With the spectroscope, as we noticed in Chapter 18, one can
not only discover whether a source of light is approaching us
or receding, but can also measure the relative velocity. In 1895
J. E. Keeler demonstrated that the inner part of each of Saturn's
rings is traveling at a higher speed than the outer portions. Hence
the rings cannot be solid sheets of matter; for in that case the inner
parts, like points near the hub of a turning wheel, would be moving
more slowly than those at the outer rim. But if the rings consist of
innumerable independent particles, each moving in its own orbit
about Saturn at the speed which produces the necessary balance
between centrifugal force and the gravitational attraction of the
planet, the inner particles must be moving the fastest. Notice, in
Table i, how the planetary speeds decrease as the distance from
the sun increases. The same laws apply to the meteors which com-
pose Saturn's rings.
The innermost particles are found to be moving at about 15